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HEOAHO3HAYHOCTD KOPPEJISALIUU KAK ®AKTOP ITIPU
CTOXACTHYECKOM MOJEJIMPOBAHUU 3AJIEXKEA HE®THU U T'A3A

Ilpu cmoxacmuyeckom MOOenUpOBaHUY 3anedxceli Hemu U 2a3a OCHOBHblE UCHOYHUKU
HeonpeoeleHHOCMU  C8:A3bI8AIOMCA € HENONHOMOU CMPYKMYPHOU UH@OpMayuu, Bbl36AHHOU
NO2PEUHOCIAMY UHMEPNOIAYUU OAHHLIX U OUUOKAMU 8 CKOPOCMHBIX MOOeNsx cpedvl. Hacmo
CYYAUHBIMU BETUYUHAMU C 3A0AHHBIMU MUNAMU U NAPAMEMPAMU PACHPeOeleHUs NPedCmasisaomcs
nOpUCMOCmb, NPOHUYAEMOCTb, NOI0JICEHUe a306bIX KOHMAKmMos 6 3anedcax. Cywecmayem euje
00uH  6uUu0  HeonpeoeleHHOCHU, 8bI36AHHOU ~ HEOOHO3ZHAYHOCIBIO — MENCCKBANCUHHOLL
cmpamuepaghuneckoi Koppeusiyuu, U OH He UCCIe008aNCs 00 HACMOSAWe20 BPEMEHU, 8 OCHOBHOM, U3-
30 CIOACHOCU 2eHepayul MHO208APUAHMHBIX PABHOZHAYHBIX KOPPENAYUOHHBIX MoOdenell. Ha ochose
MEXHONI02UU ABMOMAMUYECKOU KOPPEIAYUU PA3Pe308 CKBANCUH NO OAHHbIM UX 2e0(U3UYECKUX
UCCe0068AHULL  BLINOIHEHO MHO208APUAHMHOE MOOEIUPOBaHUue OOMYOOUHCKO20 —20pU30OHMA
YasHounckoeo mecmopodicoenus. Bnepevie nonyuenvl smnupuueckue pacnpeoeneHusi moauut
20pU30HMaA, NoNodceHusi e2o epanuy. Ilpednodcennoe peuienue NO360.15em  YUUMbIBAMD
BAPUAMUBHOCb KOPPENAYUU NPU CMOXACMUYECKOU OYeHKe 3aedicell Hehmu u 2asa.

Knwouesvie cnosa: cmoxacmuueckoe MOOenuposanue, HeonpeoeieHHOCMb KOoppersyuu,
ABMOMAMUYECKasi KOPpeusiyusi CKBAJNCUH, Kapomasic, 60myobunckuil eopuzonm, YasHounckoe
Mecmopocoenue.

O cToxacTH4eCKOM MOJeJMPOBAHNH 3aJIeskell He()TH U rasa

OObemMHBIII METOJ SBJSETCS OCHOBHBIM JUIsl OLIEHKM 3amacoB HepTu M rasa B Poccun.
TpaauuOHHO OH MPUMEHSETCS B paMKax TaK Ha3bIBAEMOI'O JIETEPMHHHMCTCKOIO IOJX0Ja, KOorjaa
3arachl BBIYUCISIOTCSA NEPEMHOKEHUEM OIIEHEHHBIX CPEIHUX 3HAU€HUM MOJCUETHBIX MapaMeTpoB.
Takoli crmoco®d H3JI0KEH B PYKOBOAALIMX JIOKYMEHTax U pekoMeHaauusx [MHcTpykums o
cojiepKaHuu. .., 1983; Meronuueckue pekoMeHaanui. .., 2013, 2016], a Takke OpUHAT B IPAKTUKE
pabotel ['ocynmapcTBEHHONW KOMHCCHM KOMHUTETa IO 3amacaM IOJIE3HBIX HCKomaeMblX. [[pyroii
ITOAXOJ CBSI3aH CO CTOXAaCTUYECKUM OLIEHMBAHUEM, OCHOBAHHBII Ha IPEJCTABICHUH O 3amacax Kak o
Clly4aliHOHN BeNMuuHeE. M3HavaabHO CTOXAaCTUYECKHE METO/ABI IPAKTUKOBAINCH TPEUMYIIIECTBEHHO
3aMagHbIMM  KOMIIAHMSMHM, HO CeH4ac OHM AaKTUBHO HCIOJIB3YIOTCS W  POCCHHCKUMH
HeApOonoap30BaTessAMU. [Ipy peanmsanum cToXacTM4ECKOro oAX01a OLICHKA 3a11acoB ITOJIy4aeTcs B
BUJE QYHKIMU paclpeesieHns, a HICXOIHBIMU JAHHBIMU ISl PACUETOB CIIY)KaT CpeHHE 3HaYeHMUS,
CllydallHble IIEpEMEHHBIE C 33JaHHBIMU IIapaMETPAMM paclpelesIeHuss U Te€OCTaTUCTUYECKUE
MIEPEMEHHBIE, Y KOTOPBIX M3MEHUMBOCTH OOYCIABIMBACTCS MPOCTPAHCTBEHHBIMU OTHOIICHHUSIMH.

[IInpokoe nCIonp30BaHNE CTOXACTHUYECKUX METOJIOB OKa3aJ0Ch BO3MOXKHBIM Oarofapsi HAIMUUIO
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MOIIHBIX MHIYCTPUAIBHBIX MPOTPAMMHBIX CPEACTB, ONEPATUBHO CO3AAIOIIUX MHOTOBapUaHTHBIE
MOJIEIIN 3aJIeXKeH yrieBoopo10B. CTOXAaCTHUECKUE OIICHKH 00s1ee HHPOPMATHUBHBI 10 CPABHEHHUIO C
JETEPMUHUCTCKUMH, OHU TO3BOJISIIOT MCCIEN0BATh HEOMNPEJECIEHHOCTH, BKIAJ B HUX Pa3IUYHbIX
(bakTOpOB, KOTOPBIE CBSI3aHHBI C HETIOJIHOTOM 3HAHUH O 3aJIeXkax, U Ha 3TOM OCHOBE pellaTh 3aJa4u
ONTUMM3ALMA  OCBOEHMSI  MECTOPOXKJIEHHH, IPOBOJKM  OTHEIBHBIX  CKB&XWUH,  OLEHKH
MHBECTULMOHHBIX U TEXHOJOTUYECKUX PUCKOB.

IIpu croxacTHYEeCKOM MOJEIUPOBAHMM 3aJIEKEH JIerde Y4YMTHIBaTh BAapHUaTHUBHOCTb TaKHUX
BEJIMYMH, KaK CpPeIHss HOPUCTOCTh, He()TEHACHIIEHHOCTb, ITyOUHbI BOJOHE(TIHbBIX, FA30BOASHBIX
U Ta30HE(TAHBIX KOHTAKTOB. OTH IapaMeTpbl MOYKHO MPEICTaBUTh  OJHOMEPHBIMHU
pacnpezeneHussMu. bosee cioxHbIe MOJEIN OCHOBAaHBI Ha HCII0JIB30BAHUN METO0B I'€0CTaTUCTUKH,
B KOTOPBIX HEONPEJECIEHHOCTh CTPYKTYPHBIX, JIMTOJOTUYECKUX U METPOPU3NUECKUX XapaKTEPUCTUK
00yCIIOBJIEHAa TUCKPETHOCTHIO HAOJIIOJCHUNA, a METOJbl MHTEPIOJSALUN UMEIOT BBIYMCISIEMYIO B
paMKax KpUIMHra CpelHeKBaJpaTHUECKyto morpemHocTs. [Ipu 3Tom Habop (hakTopoB, BIMSIOLIMX
Ha HEOIPEAENIEHHOCTh, PacIIupsIeTCs] U OXBAThIBAET IOIPEIIHOCTH OCTPOEHUS CTPYKTYPHBIX KapT,
B TOM YHUCJI€ U 3a CUET IOTPELIHOCTEH B ONPEIEIIEHUU CKOPOCTHBIX IMAPaAMETPOB CpPEIbl MPHU
WCMOJIb30BaHUM ceiicMuueckux MaHHbIX [Exumenko, I'maBuoB, IlepmunoB, 2016; Xawmera,
buxbynaroB, Axmer3siHoB, 2012]. Metonamu 00yCIOBIEHHOTO CTOXAaCTHUYECKOTO MOJAEIUPOBAHUS
[dro6pyn, 2003] co3maroTcsi BapuaHThl MPOCTPAHCTBEHHOTO paclpeAeNieHUsl JHUTOIOTUYECKUX
pazHocTel U PUIBTPALIMOHHO-EMKOCTHBIX CBOMCTB [ epromes, [lorexun, 2012; HukutuH, benkuna,
2016]. CymiecTByIOT M albTEpPHATHBHBIC, HE CBS3aHHBIE C KPUTHHTOM, CIOCOOBI TEHEpaluu
CIIy4allHBIX pealu3alnii IpOCTPaHCTBEHHBIX noieil [baiikos, bakupos, Skosnes, 2010].

Criennanu3upoBaHHbIE IPOrPAMMHBIE TPOAYKTHI IIO3BOJISIIOT MHOTOBApPUAaHTHO MOJIEIMPOBATh
TPEXMEPHOE pacrpesieicHue jJutojorndeckux pasHocred [[lorexun, Ilyrunos, 2014; Zhangetal,
2019] danmii [Zene, Hasan, Ruizhong, 2015], B wactaocTr pycrnoBsix [Keogh, Martinius, Osland,
2007], uTo BaXHO HE TOJBKO JUI OLIEHKU 3alacoB M PHCKOB, HO M JUIi OOIIEro MOHUMAaHHUs
r€0JIOTHYECKOTO CTPOEHHSI HCCIIEAYEMOT0 OOBEKTA.

OCHOBOH U MEPBBIM 11aroM MpPU CO3JaHUHU IPOCTPAHCTBEHHBIX MOJENEH IIACTOBBIX 3alIexkKel
He(TU U rasza BJISETCS] KOppeslus pa3pe30oB CKBaKUH. MI3BeCTHO, UTO pelleHne TaHHOW 3a/1a4yu, B
o01eM cirydae, HeOAHO3HAYHO. YacTo crenuanucTbl Ho-pa3sHoMY COMOCTABIISIOT pa3pe3bl CKBAXXUH
Ja)ke Ha OCHOBE €IMHOIO KapOTaKHOro Komiuiekca. OJIHAaKo MHOIAa IMOJYEPKUBAETCS, YTO
HEOIPEeAENIEHHOCTh KOPPENSAIUH SIBISIETCS OAHOW U3 COCTABIAIOIIMX OOIIEH HEOMpeesIeHHOCTH,
KOTOpas 0JKHA UCIIOJIB30BATHCS MTPU CTOXACTUYECKOM MOJIETMPOBaHUM 3aiexel [boxentok, 2018;
XucaMoB u 1p., 2018], Ha npakTUKE HEOJHO3HAYHOCTb KOPPEJSILIMM HE YYUTBIBAETCS, a MPOLECC
CTOXaCTHMUYECKOTO MOJEIMPOBAHUS HAUYMHAETCA C NPHUHIATOM JIE€TEPMHUHUCTCKONM  MOJENU

CTpaTI/IFpa(i)I/I‘—IeCKI/IX OTHOIIEHUH TOJNIO[ B pa3HbIX CKBa)XXMWHaAX. BapI/IaTI/IBHOCTI) BO3MOXHBIX

Hedrerazosast reosiorust. Teopust u npakrtuka. - 2020. - T.15. - Ne3. - http://www.ngtp.ru/rub/2020/23_2020.html


http://www.ngtp.ru/

ISSN 2070-5379 Neftegasovaa geologia. Teoria i practika (RUS) URL: http://www.ngtp.ru 3

KOPPESIIUOHHBIX PEIIEHUH SBIIIACh IPEAMETOM PACCMOTPEHMSI JIMILb B OTHOLIEHUH €€ ydeTa Npu
TUTAHUPOBAHUH MTOMCKOBO-Pa3BEeIOYHBIX paboT 3anexeit nedtu u rasza [ pumkesud, 1999].
Heckonbko 7neT Ha3aa MCHOJIB30BAaHUE MATEMAaTUYECKUX METOJIOB JJIsl pPEUIeHMs 3aJayu
cTpaTUrpauyeckoil KOppeNsLUU OCTAaBalOCh YBJIEUEHHEM OTIENbHBIX 3HTYy3uacToB. Cpeau
POCCUIMCKMX NPOrpaMMHBIX IPOAYKTOB, aBTOMAaTHYecKas KOppeNslus pa3pe30B CKBAaXHUH
peanmzoBana B AutoCorr (PI'Y wedtn m raza mm. MU.M. T'yokuna), DVGeo (Llenrpanbhas
reodusmueckas skcreaunys), tNavigator (Rock Flow Dynamics) u Hekotopwix apyrux. Ho
0COOEHHOCTh COBPEMEHHOI'O COCTOSHUS MPOOJEMBbI COCTOMT B TOM, YTO IPOUCXOAUT ObICTpOE
pa3BUTHE TEXHOJOTUM KOPPENALUN CKBaKUH B MHIYCTpUaANbHBIX NpoaykTax. Petrel Schlumberger ¢
2016 r. uMeeT MHCTPYMEHT, KOTOPBIN MO3BOJISIET YKA3bIBaTh B OJHOM M3 CKBAaXXUH MPOU3BOJILHYIO
TOYKY M IO BbIOpaHHOMY METOJy KapoTa)ka MCKaTh €€ aHaJIOru B JIpyrux ckBaxuHax. Ha caiite
Ocean Store Schlumberger, coxep)kaliuM IUIaTMHBL C  Pa3lIUYHBIMM  (DYHKIIMOHAJIBHBIMU
JONOJTHEHUSAMU JUIs TIPOJYYKTOB KOMIIAHUM, UMEETCSI MOJYJb CO3/1aHUsI KOPPEISLUOHHBIX MOJIesei
JUIS COTEH CKBa)KHMH 110 HA0OPY KapOTa)XKHbIX KPUBBIX, OCHOBAHHBIN HA PEILIEHUU ONTUMU3ALMOHHON
3amaun. RMS Roxar or Emerson noanepxuBaroT (yHKIHMOHAJI aBTOMAaTUYECKOW KOPPEISILUU
ckBaxkuH. B Bepcuu KingdomSuite 2020 HIS Market nosiBunach BO3MOKHOCTb KOppEIALUs pa3pe30B
CKBaXMH ¢ ucnons3oBanueM DTW (Dynamic Time Warping) anroputMa H 3JIEMEHTOB
HCKYCCTBEHHOIO MHTEJJIEKTa. Bce 3TO 03HayaeT KpaTHOE YBEJIMYEHHE 4YHCIa IOJb30BaTeleH,
pelIaomuX 3aJaud KOpPPENsLUU pa3pe30B CKBAXKHUH C MCIIOJIb30BAHHEM CIIELMAIU3UPOBAHHBIX
IIPOrPaMMHBIX TMPOJIYKTOB, M TO, YTO IMOCTPOCHHUE KOPPEISLUOHHBIX CXEM B aBTOMAaTHYECKOM
pEXHMME TIO3BOJIIET UCCIEA0BATh BAPUATUBHOCTD 3aBUCUMBIX OT 3TUX CXEM IIapaMeTPOB U BKJIIOYATh
3Ty BapUMaTHMBHOCTb B CTOXAaCTHYECKHE MOJENM 3ajekeld. B HacTosdled crarbe Ha IpUMeEpe
00TyOOMHCKOr0 TOpU30HTa YassHIUHCKOTO MECTOPOXKACHUS pacCCMaTpUBAIOTCS 3TH BOZMOKHOCTH U

OLICHUBAIOTCA HEKOTOPHIC CBOﬁCTBa, 3aBUCHUMBIC OT BaApUAaHTOB KOPPCIAIIUOHHBIX HOCTpOCHI/II\/’I.

Meroa aBTOMAaTHYE€CKOH KOPpeIliiH Pa3pe30B CKBAXKUH U BO3MOKHOCTH
€ro CTOXacTH4eCKOoM peaju3auuu
B cratee ucnonwszoBan anmroputm DTW nns koppensuuu pa3pe3oB ckBakuH. [lompobOHoe
OIMCaHUE 3TOM 3a/1a4M NPUBEACHO B Npeabaymien cratse [Jlankosckuil u ap., 2015]. Peanuzanus

BeinosiHeHa B Buae Petrel mmarmma MultiWellCorrelation (https://www.ocean.slb.com/en/plug-

ins/plugindetails?Productid=PMUL-B1). Cytp pemicHus KOPPEIAMOHHON 3aJa4d  MOYKHO

copMyupoBath cieayrmumM oopasom. B kaxkaoi K-Toii ckBakuHe 3a1aH GparMeHT Tk CTBONA, U
CUHUTACTCA, 4YTO BCPXHAA W HWKHAA TpPaHULbI 3THUX Q)paFMCHTOB BO BCEX CKBaKMHax
cTpaTurpaduyecKu YKBUBAJICHTHBI. 3a/1ada COCTOUT B TOM, YTOOBI HAMTH JTy4Illee COTJIaCOBAaHHOE U

HenpepeiBHOE oToOpakeHue fi: T, — X »THX (QparMeHTOB CTBOJOB CKBaXXUH Ha WHTEpBal X =
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{x € R: 0 < x < 1} BemectBennbix uncen or 0 g0 1. Toraa KaxaoMy MPOU3BOIBHOMY 3HAYCHHUIO
0 <x <1 Oyzer COOTBETCTBOBaTb MHO)XECTBO TOYEK B CTBOJIAX pa3HbIX CKBaXXHUH, KOTOpPbIE
paccMaTpuBalOTCA Kak cTpaTturpaduyecku SKBHBajieHTHbIe. Eciiu B OfHOW M3 CKBaXHH, BHYTpPU
3aJJaHHOTO0 MHTEpBaja yKa3bIBalOTCS TOUKH, COOTBETCTBYIOLIME TI'paHUIIAM HEKOTOpOoro Tena (Ha
npuMepe 60TYOOMHCKOTO TOPU30HTA), TO MOCIIE TOCTPOCHHS BCEX OTOOPAKEHHH [}, MOKHO B JIFOOOMH
CKBKMHE YKa3aTh TOUYKHU CTPATUTPAPUICCKH SKBUBAICHTHBIC 3aIaHHBIM.

3ajaua pemnraercs B napajurmMe JUHAMHYECKOTO MpOorpaMMHUpoBanHus, v it N CKBaXkKMH OHa
ceogutcss K N-1 mary mnpucoenguHeHUsT OdYepeqHOW CKBAKMHBI K OOIIEMYy pEIIEHUI0 C
UCIIOJIb30BAaHUEM MHOTOMEpHON onTuMuzauud. OcoOEHHOCTh pELIEHUsI COCTOUT B TOM, 4YTO
ontuMaibHOe oToOpakeHue fi: T — X AN KaXI0W CKBaXHHBI 3aBUCHT OT BBIOOpA CKBaXKHMHBI, C
KOTOPOU cTapTyeT mpoiiecc. M oHa He 00513aTeNIbHO T0JKHA OBITh TOM, B KOTOPOH 3a/1aHBl HEKOTOPHIE
TPaHMIIBI TIACTOB BHYTPU MHTEpPBAJIa KOPPEISAIUU. DTOT METO]I MO3BOJIAET JIETKO CT€HEPUPOBATH
pasHbie U GopMaTbHO PABHO3HAYHBIE BAPUAHTHI KOPPEISAIUU OIarofaps 3amycKy mporecca Ka bl
pa3 OT HOBOM HayaJbHOW CKBaKMHBI. BO BCceX 3TUX BapuaHTaxX rpaHULA BbIJACJIEHHOI'O FOPU30HTA
OyJeT rapaHTHpPOBAHO COBIAJATh TOJBKO B OJHOW CKBRXHHE — TOH, B KOTOPOW OHH 3aJaHbI
3KCHEPTHO. B OCTAIbHBIX CKBa)KMHAX IMOJIOKEHUE FTOPU30HTA OKA3bIBACTCS CIy4allHOM BEIWYMHOM,
SMIIUPUYECKOE PACIPEICITICHUE KOTOPOH MOYKHO MOJIYYUTh U OLEHHUTH. bilarogapsi HCoJIb30BAHHOMY
PELIEHUIO0 HEOJHO3HAYHOCTh KOPPEISLUUA MOKHO YUECTh IIPU CTOXACTUYECKOM OLEHKH 3aJIeKEN IS
SMIUPUUYECKOTO paclpefesieHuss TaKuX IapamMeTpoB, Kak oOmias TOJIIMHA MPOJAYKTUBHBIX

OTHO)KGHHﬁ, IMMOJIOKCHHE KPOBJIK U MMOAOIIBEI MPOAYKTUBHOI'O TOPU30HTA.

PesynbTaTsl MOeIMpPOBaHUS

Jns onpoOoBaHMs BO3MOXKHOCTH BKJIFOUEHHUS B IPOLIECC CTOXACTUYECKOTO MOJEIMPOBAHUS
3ajeXe BapUaTHMBHOCTU KOPPENSLMU CKBAXHUH HCIOJb30BAJIUCH MaTepHalibl reoGU3nuecKux
uccinenoanuii ckBaxut (I'MC) no YasaauuckoMy HepTEra30KOHAEHCATHOMY MECTOPOXKICHHUIO.

MecTopok[ieHHe  paclolokeHo B LeHTpaidbHON  yactu  Hemncko-boryoOunckoii
HeTera3oHOCHOH oOmacTh. B cOoBpeMEHHBIX KOHTypax oOHO o0benuuser O3epHylo,
Hwxuexamakunckyto, Bocrouno-Tamakanckyro u YasHIuUHCKYr Iiomand. MecTopoxaeHue
OTHOCHUTCSI K KaTerOpuu YHUKAJIBHBIX - OKoJIo 1,4 TpiaH. M® raza u okono 76,7 MiH. T HepTU U
KoHjaeHcata. OCHOBHBIE 3aJie)KH BBISIBIEHBI B OOTYOOMHCKOM, XaMaKHHCKOM, TaJaxCKOM U
BUJIIOYAaHCKOM FOPU30HTAX TEPPUTEHHOIO KOMILIEKCA BEHAA.

['eonmornueckuit pa3pe3 pailoHa MECTOPOXKICHHS XapaKTEPU3YIOT HIKHEIPOTEPO30HCKHE
o0pa3oBaHMs KpHUCTAUIMYECKOro (yHmameHTa W BepxHepudeickue, BEHACKHE, KEeMOpHiIiCKUe,
IOPCKHE, YETBEPTUUHBIE OTJIOKEHUS OCAI0YHOTO YeXJIa.

B nmpoexr Petrel 3arpysxanace nadopmanus ['MC no 40 riry0okuM cKBakKnHaM paiioHa 13 6a3bl
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nanabix UHI'T CO PAH. [Ins pemieHus mMOCTaBICHHBIX 3a/1a4 JOCTATOYHO MCIOJb30BaTh KapOTakK
M0 CKBaXHHAM, MPOOYPEHHBIM MPEUMYIIECTBEHHO 10 1990-x TT., pe3ynbraThl reopu3ndecKux
MCCIIEIOBAaHUH KOTOPBIX HE SBISIOTCS COOCTBEHHOCTHIO HEPOTIOIH30BATEIS.

PacnonokeHre ckBaxuH TMoOKazaHo Ha puc. 1. Ilpu koppensuuu BeHI-KEeMOPHUICKUX
OTJIOKEHUH CrielraIiucTaMyu 00bIYHO 00pabaThIBalOTCA CIIEIYIOIINE BUbI KAPOTaXKa: aKyCTUYECKUIN
kaporax (AK), ramma kaporax (GK), meiitponnsiii ramma kapoTtaxk (NGK). B nmanHoii cratbe
paccmarpuBatorcs Toibko u3MepeHuss GK u NGK, nockonbKy akycTHYECKHH KapoTaXXK MMEETCs
MEHEE YEM B IIOJIOBUHE CKBaXKHUH.

Crpaturpadguueckuii HHTEPBaJ MOCTPOCHUS KOPPENSLUUOHHONW MOJENH OTpaHHuYeH KPOBIEH
miacta b1 — BepxHssS 4YacTh OMIUPCKOW CBUTHI (HMDKHHMN KeMOpwii) W mojomBoi miacta Bio,
3aJIETAIOIIEro B IMOJIOIIBE YassHIUHCKON CBUTHI (BEH).

JI1st KaX10ro BapuaHTa KOPpeJsALMHY BO BCEX CKBaXKMHAX BBIYMCIISIIOCH 3HAYEHUE CIIETYIOLIUX
CIIy4allHbIX BEJIMYMH — IOJIOKEHHE KPOBIU U MOJOIIBBI OOTYOOMHCKOTO TOPH30HTA, a TaKkKe
(3aBUCHMAasi OT HUX) TOJIIMHA OOTyOOWMHCKOTo ropu3oHTa. B ckB. 3211 YasHnuHCKOHN TUTOIIA TN
9KCIIEPTHO 3a/laHbl TpaHUIbl O00TyOOMHCKOro ropu3oHta. Bcero moctpoeno 40 paBHO3HAUHBIX
KOPPEJSIUOHHBIX Mojenel (M0 4Yuciay CKBaXXUH B IMPOEKTE), B KOTOPHIX MPOIECC KOPPEISIUU
HAYMHAJICS C Pa3HBIX CKBKUH. 3aTeM, SKCIIEPTHO OMpe/eIeHHbIE OTMETKU IPaHULl OOTYOOHHCKOTO
TOPU30HTA MEPEHOCUIIMCh Ha BCE OCTAJIbHbIE CKBAKUHBI ITPOEKTA.

Ha puc. 2 nokasan paszpe3 o npodumo AB (ckBaxxunbr 763, 761, 765, 18006, 321-196 321-
01), Ha KOTOPOM TOHKUMHU LIBETHBIMH JIMHUSIMU BBIHECEHBI PA3JIMYHBIC BAPUAHTHI IOJI0KEHUS KPOBJIH
00TyOOMHCKOTO TOPH30HTA, IMOJIYYEHHBIE TIOCIEe ABTOKOPPENANMA W HWHTEPIOISALUU pPa3HbIX
BapHAHTOB CTpaTUTpaUIecKUX OTMETOK 3TUX rpaHull. [lo ¢opme KapOTaKHBIX KPHUBBIX Pa3HBIX
CKBaYKMH BHUJIHO, YTO B 3TOM YacTH pa3pe3a 0caJlouHas TOJIA BeCbMa HEOIHOPOAHA, U IIPOBEICHUE
rpanui] 00TYOOMHCKOTO TOPH30HTa HE SIBIISETCS OJHO3HAYHBIM. BapuaHThl KOPPENSIHH HWMEIOT
pa3bpoc riyouH, foxoasumii 1o 10 m.

I'uctorpammsbl TIyOUH JUIS pa3HBIX BAPHAHTOB KOPPETSAIUU KPOBJIH M TIOJOIIBEI TOPU30HTA B
OTJIETTLHBIX CKBAKMHAX JMAIOT Pa3HbIe BUIBI pactupenenaeHuii. OOBIYHO BCTPEYAIOTCS TBYMOJAIBHBIC
pacnpenenenus. Jlis KpoBIM TOpU30HTa WHOTAA BO3HUKAIOT OJHOMOJAJIBHBIE pPACHpE/IEIeHHUS.
TonumHa ropu3oHTa, Kak MpPaBUIIO, JAET JBYMOJAIIbHOE paclpeiesieHne. XapakTepHbId mpumep,
IIpeJICTaBJIEH Ha puc. 3.

Ha puc. 3 mokasansl pacnpeaeneHus TIIyOUH KPOBJIM M TIOJIOIIBEI OOTYOOMHCKOTO TOPU30HTA,
a TaKXKe pacrpeeleHrue ero ToJIIuH B ckB. 321-19 (oHa mpencraBiieHa U Ha pa3pese — puc. 2).

To, 4TO pacnpezeneHusi MapaMeTpoB, 3aBUCUMBIX OT KOPPEJSALHMH, 4YaCTO UMEET HECKOJIBKO
MO/, €CTECTBEHHO. Eciiu B 3TallOHHOM pa3pe3e IpaHulla TOPU30HTA MPOBEJECHA MO XapaKTEPHBIM

0COOCHHOCTAM KapOTa>XHbIX KPUBLBIX, CBA3AHHBIX C U3MCHCHHUEM JIMTOJIOTHUYCCKUX CBOI\/’ICTB, TO B
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CONOCTABIISIEMBIX CKBOKHMHAX OJIM3KHUE MO XapaKTePy CMEHBI JJUTOJIOTHYECKOTO cOCcTaBa (hparMeHTHI
paspe3a MOTyT pacroJylaraTthCsi Ha HEKOTOPOM yIaleHUH Apyr oT apyra. [losromy mepecrtpoiika
KOPPEISIIUOHHOW MOJENH Jake MPH MaJOM HW3MEHEHHM IapamMeTpoB e€ Co3IaHus OOBIYHO
MPOHUCXOAUT CKaYKaMH OT OJTHOTO (hparMeHTa CKBAKUHBI, IIOXO0KETO HA ATAIIOHHBIN 00pa3, Ha Apyroi

(dbparmeHr.

X-axis
1.82E+7 L e

A —‘—__].__FL_ Y
P e
e s

0

|
1~6840000

6840000
|
- |
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|
6820000
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|
6800000 —4',|

|

\-6720000

Puc. 1. I'paHu1bl y4aCTKA U PACIIO/IOKEHUE CKBAKIH «HasiHIMHCKOI0» NPOEKTA
HA MOJI0KKe CTPYKTYPHOH KapThl KPOBJH I1acTa Big
Kpacuaa owcupnaa nunus AB — aunus npoguna. Tonkue yeemmuvie IUHUY, COCOUHAIOWUE CKEANCUHDBL,
NOKA3bI6AIOM OMHOUIEHUE COCEOCMBA CKEANCUH, YCIMAHOBICHHbIE MPUAHSYIAYUEIL.
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A 3763 [SSTVD]  [+6232m 5854 m 532119 [SSTVD]  +—— 11460 m — 532101 [SSTVD]
SSTVD NGK SSTVD SSTVD NGK SSTVD NGK SSTVD NGK B
1:1100)0.00 6.00) 1:1100]0. 1:1100]0.00 6.00) 1:1100/0.00 6.00| 1:1100/0.00 6.00f

GK GK GK
1744.4 1744.43 1744.4 1744.43 1744.4
3 E E 1750 3 1750 3
1760 3 1760 3 1760 3 1760 3 1760 3
1770 3 1770 3 1770 3 1770 § 1770 3 i
/ s
1780 3 {7/ 1780 4 1780 3 1780 3 1780 § =
1790 3 1790 3 1790 3 1750 3 1790 3
1800 1800 3 1800 3 1500 3 1800 3
\ 1%
1810 3 1810 3 18104 = 1310 3 1810 3
1820 3 1820 3 1820 3 1820 3 1820 3
1830 3 1830 3 1830 3 1230 3 1830 3
1840 3 1840 3 | ABA0 1840 3 1840 3 %
B10_Bot p |18807§ 1850 3 1850 3 1850 § nsso-é g
1860 3 1860 1860 3 1360 1860 3
1870 3 1870 3 1870 3 AR 1870 3
1880 3 1880 3 1880 3 1880 3 1880 3
E 3 VAVAVy:
1890 3 1890 3 1890 3 1890 3 (1230)
1900 3 1900 3 : 1900 3 (1900) 3 (1300)
1907.6 1907.63 | ’ | 1907.6 (19078 3 (19078)

Puc. 2. Pa3pe3 no juHuu AB HukHell YacTH YasiHIMHCKON CBUTHI
Ilooowsa ceumwvl — nogepxrnocmv pazmuviea B10_Bot. [Jeemuvie aunuu — ceyenus nosepxnocmeti Kposiu 60MyoOUHCKO2O 20pU3OHMA, NOCMPOEHHble N0 PA3HbIM
sapuanmam e2o aemomamuyeckou xoppensyuu no oanuvim GK (6ypas runus) u NGK (uepras aunus).
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[nyguHbl KpoBau ropusoHTa. Cke. 321-19

3
T l
-- T
N - at AL Q- P QL @
- Q . Q- W e 5: A= -
G @ @ B BT B @ (@
A VnTepeans! Tonmue

[nyguHbl nogowesl ropusoHTa. CKke. 321-19

YacToTa

f\b- bb" sb. hb! fbb-\ 'Lb- \bn
oy, b A- Q- \. .l 5.
BT @ B @ @ @ @
B Hutepeans! Tommus 6

TonuwmHa ropmusoHTa. Cke. 321-19

(592, 842] (10.92, 13.42] (1592, 18.42]
[3.42.5.92] (8.42,10.92] (13.42, 15.92]
C Hutepeane! Tommus

Puc. 3. 'mcrorpamMmsl pacnipefeseHus OCHOBHBIX IapaMeTPOB 00TYOOHHCKOI0 FTOPH30HTA
JJIs1 pa3HBIX BADUAHTOB KOppeJsiuu B ckB. 321-19
A — enybuns kpoeau, B — enyounst nooowswl, C — moawunsl 20pu3onma.
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Ilomyyena oneHka pacHpeleneHHsl CPeJIHUX TONIUH TOPU30HTa B IIEJIOM IO Y4YacTKy
MOJIETIMPOBAaHUSl IIPU pa3HbIX BapHaHTAaX KOPPEJSLUU pa3pe30B CKBAXHUH, JUIsI 4YEro Iocie
OUYEPEHOr0 BapHaHTa KOPPEJIALMM Ha IUIOIIAAM MECTOPOKIEHUS IyTEM HWHTEPIOJIALNN
cTpaTUrpauIecKux OTMETOK TOPU30HTA CTPOUIIUCH KAPThI €r0 KPOBIIU U MOJOLIBBI U BBIYUCISIIACH
kapra ToaumMH. Kaxpas kapra TOJNIIMH XapaKTepU3yeTCsl OJHUM CpPEIHUM 3HAuYE€HHUEM.
CooTBeTCTBEHHO, BbIUMCIEHO 40 3HAYEHMI CPEIHUX TOJIIMH FOPU30HTA, KOTOPBIE 3aBUCENHU OT
MpOIeyphl KOPPEISIIMK Pa3pe3oB, a TaKKe MOCIEAYIOUEH HMHTEPIONALUN CTpaTUTpapuuecKux
OTMETOK B CKBaXXMHAX. ['MCTOrpamMma CpelHUX 3HAUYEHUH TONIUH OOTYOOMHCKOrO TOpPU30HTA

MoKa3aHa Ha puc. 4. 3[1eCh TAKXKEe UMEET MECTO JIBYMOJAIBLHOE pacpeiciicHHeE.

fMcTorpamma cpeaHen TonwmHbl 60TyoOMHCKOro ropusoHTa ANA
pa3HbIX KOPPENALUUOHHbIX MOZeNnen

(7.19, 9.49] (11.79, 14.09] (16.39, 18.69]
[4.89, 7.19] (9.49, 11.79] (14.09, 16.39] (18.69, 20.99]

TonwmHa (m)

Puc. 4. Pacnipenesienne cpeaneil TOJUHBI 00TYO0MHCKOI0 FOPH30HTA

3akiioueHune

B crartbe He cTaBuiIach 3a71a4a J1aTh aKTyaJIbHYIO U HCUEPIIBIBAIOIYIO0 CTOXAaCTUYECKYIO MOJIEh
3aNekn  OOTyOOMHCKOro Topw3oHTa YasHAWHCKOW IUiomanan. EE penieHne BO3MOXKHO C
MIPUBJICYEHUEM OOIIMPHBIX JAHHBIX YKCILTYaTAIIHOHHOTO OypeHHUs, TeTPpOoPU3NIECKUX OMpeIeICHUH,
MOJIeTIel TOJNIOKEHHMSI TEKTOHHMYECKMX H (DAa30BBIX KOHTAaKTOB 3aJIeXKH, a TaKkKe MOJAETH
pacnpezeneHuss JUTOJIOTMYecKuX pasHocteid. Ha npumepe wucciegyemoro oObekTa BIIEpBBIC
MOKa3aHa BO3MOXXHOCTh IIOJYYEHUS MHOTOBAapUAHTHBIX KOPPEISIIMOHHBIX MOCTPOCHUH U
BO3MO>KHOCThH BKJIFOYEHHS 3THMX BAPUAHTOB B CXEMY CTOXACTHUYECKOM OLIEHKH IUIACTOBBIX 3aJIeKen

He(TH U Taza.
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Lapkovsky V.V.
Trofimuk Institute of Petroleum-Gas Geology and Geophysics of the Siberian Branch of the RAS
(INGG SB RAS), Novosibirsk, Russia, lapkovskiivwv@ipgg.sbras.ru

THE AMBIGUITY OF CORRELATION AS A FACTOR IN STOCHASTIC MODELING
OF OIL AND GAS FIELDS

In stochastic modeling of oil and gas accumulations, the main sources of uncertainty are
associated with the incompleteness of structural information caused by data interpolation errors and
inaccuracies in seismic velocity model. Often, porosity, permeability, and the position of phase
contacts in reservoirs are represented by random variables with specified types and distribution
parameters. There is another type of uncertainty caused by the ambiguity of the cross-well
stratigraphic correlation and it has not been studied enough to date, mainly due to the complexity of
generating multivariate equivalent correlation models. Based on the technology of automatic
correlation of well sections according to their logging data, multivariate modeling of the Botuoba
level of the Chayanda field was performed. Empirical distributions of level thicknesses and the
position of its boundaries were obtained for the first time. The proposed solution allows to take into
account the correlation variability in the stochastic estimation of oil and gas accumulations.

Keywords: stochastic modeling, correlation uncertainty, automatic well correlation, logging,
Botuoba level, Chayanda field.
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